Mannose-binding lectin augments the uptake of lipid A, Staphylococcus aureus, and Escherichia coli by Kupffer cells through increased cell surface expression of scavenger receptor A.
We investigated roles of scavenger receptor A (SR-A) and mannose-binding lectin (MBL) in the uptake of endotoxin and bacteria by Kupffer cells. When [3H]lipid A was injected into retro-orbital plexus of mice, significantly less accumulation of lipid A in the liver was observed in SR-A-deficient mice and wild-type mice coinjected with fucoidan or acetylated low-density lipoprotein, which are known ligands for SR-A. Isolated Kupffer cells were able to take up [3H]lipid A in a time-dependent manner. The amount of lipid A associated with nonadherent Kupffer cells derived from SR-A-deficient mice was reduced by approximately 80% when compared with wild-type cells, indicating an important role of SR-A in endotoxin uptake by Kupffer cells. The lipid A uptake by Kupffer cells was significantly enhanced in the presence of rMBL. Coincubation of fucoidan with [3H]lipid A significantly inhibited the basal and the MBL-stimulated uptake of lipid A by Kupffer cells. Preincubation of MBL with Kupffer cells also increased the uptake of lipid A. These results indicate that MBL augments the SR-A-mediated uptake of lipid A by Kupffer cells. Consistently, the exposure of MBL to Kupffer cells increased cell surface SR-A expression. The phagocytosis of Staphylococcus aureus and Escherichia coli by Kupffer cells was also enhanced by preincubation of MBL with the cells. In addition, MBL bound to lipid A, LPS, and S. aureus, and precipitated S. aureus. This study demonstrates important roles of SR-A and MBL in the uptake of endotoxin and bacteria by Kupffer cells.